Isorhamnetin prevent endothelial cell injuries from oxidized LDL via activation of p38MAPK.
The present investigation was undertaken to determine the protective effects of isorhamnetin on endothelial cell line EA.hy926 injuries induced by oxidized low-density lipoprotein (ox-LDL) and to uncover some of the underlying mechanisms of these effects. Indices such as cell viability, lactate dehydrogenase (LDH), and nitric oxide (NO) release were measured to evaluate the protective effects of isorhamnetin. 2, 2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity, superoxide dismutase (SOD), superoxide and reactive oxygen species (ROS) generation were also detected to evaluate the antioxidant effects of isorhamnetin. Reverse Transcription-Polymerase Chain Reaction (RT-PCR) was used to confirm the expression of endothelial nitric oxide synthase (eNOS) mRNA and lectin-like ox-LDL receptor-1 mRNA. Western blotting was used to evaluate the protein expression of this receptor and eNOS, as well as p38-mitogen-activated protein kinase (p38MAPK) phosphorylation and NF-kappaB p65 translocation. As a result, cell viability decreased significantly (P<0.01) after 24 h treatment with ox-LDL, accompanied with apparent secretion disorders such as NO reduction and LDH increase. Pretreatment with isorhamnetin resulted in remarkable increase of cell viability (P<0.05) and modulation of secretion disorders mediated by ox-LDL in a concentration-dependent manner. Besides, ox-LDL led to upregulation of lectin-like ox-LDL receptor-1, phosphorylation of p38MAPK, translocation of NF-kappaB, and downregulation of the eNOS expression in endothelial cells. Isorhamnetin pretreatment inhibited the ox-LDL-induced downregulation of eNOS, upregulation of lectin-like ox-LDL receptor-1, phosphorylation of the p38MAPK and translocation of NF-kappaB. Moreover, isorhamnetin exhibited strong antioxidant activity, which was shown by its inhibition effects on ox-LDL-induced superoxide, ROS overproduction and significant SOD reduction. The data indicated the protective effects of isorhamnetin on endothelial cell line EA.hy926 from ox-LDL-induced cell injuries. These effects were obtained via inhibition of lectin-like ox-LDL receptor-1 upregulation, interference of ox-LDL-mediated intracellular signaling pathway (p38MAPK activation, NF-kappaB nuclear translocation, eNOS expression) and the antioxidant activity of isorhamnetin.